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▸ The sPHENIX experiment (with forward instrumentation). 

▸ Forward Drell-Yan dielectrons: Study how the binding of 
nucleons into nuclei affects the sea. 

▸ Transverse single-spin asymmetries for jets and dijets: 
Study parton polarization dynamics and search for non-
Abelian effects.
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THE 
EXPERIMENT
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TRACKING SYSTEM 6
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ELECTROMAGNETIC 
CALORIMETER
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EVOLUTION INTO A DAY-1 EIC 
DETECTOR

9

4.5 m

2.6 m

Solenoid and flux return 
Electromagnetic calorimeter 
Hadron calorimeter

Central tracking 
GEM tracking 
RICH particle ID

RHIC

EIC



NUCLEAR PARTON 
DISTRIBUTION 
FUNCTIONS



LUMINOSITY ASSUMPTIONS 11

Possible 5-year sPHENIX run plan 
presented to BNL PAC 6/15/2017



HOW DOES THE NUCLEAR 
ENVIRONMENT AFFECT THE 
DISTRIBUTION OF QUARKS  
AND GLUONS AND THEIR 
INTERACTIONS IN NUCLEI?



NUCLEAR MODIFICATION OF 
PARTON DISTRIBUTIONS
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GLOBAL FITS EXTRACT 
NUCLEAR MODIFICATION
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DRELL-YAN EVENTS PROBE 
SEA ANTIQUARKS IN NUCLEI
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HOW WELL CAN WE MEASURE 
DRELL-YAN EVENTS?
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DATA COMPLEMENT LHC AND 
FIXED-TARGET EXPERIMENTS
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TRANSVERSE 
SINGLE-SPIN 
ASYMMETRIES



LARGE SPIN-MOMENTUM CORRELATIONS IN 
TRANSVERSELY POLARIZED P+P COLLISIONS
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BUT: 
Only 1-10% in SIDIS



WHY NOT FOR INCLUSIVE JET 
MEASUREMENTS?
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SEPARATING UP- AND DOWN-
QUARK JET CONTRIBUTIONS
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sPHENIX projection



ACCESSING TRANSVERSITY  
VIA HADRONS WITHIN JETS
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compare to SIDIS as function of x, z, and Q2



SPHENIX COVERS WIDE 
RANGE IN X UP TO X = 0.5
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INVESTIGATING FACTORIZATION 
BREAKING IN PHENIX
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SEARCHING FOR NON-ABELIAN EFFECTS 
IN Ɣ-JET AND DI-JET CORRELATIONS
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PHENIX midrapidity  
𝛾-hadron correlations
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SPHENIX CAN HELP UNLOCK THE 
FULL POTENTIAL OF AN EIC BY:
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• constraining the nuclear anti-
quark (and gluon) PDFs, 

• measuring transverse single-
spin asymmetries in hadronic 
collisions for tests of universality, 

• directly exploring effects from 
factorization breaking in 
hadronic collisions.
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